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Saudi Arabia’s Sustainable Housing 
Limitations: The Experts’ Views 
Abstract 
Purpose: The paper attempts to bridge the gap between sustainable housing and 
the use of smart technologies in housing construction across Saudi Arabia, by 
discussing the barriers to and enablers of sustainable housing construction in this 
particular Gulf State. 
Design/methodology/approach: The paper draws upon the findings of a Delphi 
survey that captures the experience of twenty-five experts and which represents 
three key stakeholder groups in Saudi Arabia’s housing sector. They were asked 
about their degree of agreement (or disagreement) with the state of the sector’s 
technological developments and both the barriers and enablers of sustainable 
housing construction. This research paper must be considered as an indicative study 
of selected experts that do not represent in any way represent the total population of 
Saudi Arabia.  
Findings: Lack of public awareness as to the technological opportunities that 
currently exist has been identified as the most significant barrier to implementing 
sustainable housing development in Saudi Arabia. Raising the awareness of the 
public, as to the benefits of sustainable housing and enlightening key project 
stakeholders responsible for the design and layout of such developments, is seen as 
essential to overcome the barriers discussed in this paper. In addition, it is important 
to adopt smart sustainable construction methods, exemplified by but not limited to, 
appropriate water preservation and wastewater treatment systems which are 
simultaneously smart and sustainable. 
Research limitations/implications: This particular research has dealt with only 
barriers and enablers in the development of sustainable housing across Saudi 
Arabia.  For a more complete understanding, there is a need for further analysis of 
additional factors contribution to the technologies of sustainable housing 
construction. .  
Practical implications: A study such as this, which identifies and prioritises barriers 
and enablers, should  prove useful in guiding and encouraging the relevant Ministry 
in Saudi Arabia to develop policies founded on the technologies of sustainable 
housing construction.. 
Originality/value: This research is a preliminary investigation into the 
implementation of sustainable housing development as it relates to Saudi Arabia. 
Keywords: Saudi housing construction, Saudi housing stakeholders, Saudi Housing 
Problems, Saudi Housing Barriers, Saudi Housing Enablers, Sustainable Saudi 
Housing, Smart Sustainable Housing. 
Paper Type: Research Paper 
1. Introduction 
In traditional societies, housing simply meant shelter, whereas nowadays they have 
become somewhat of a statement of social status instead (Al Surf et al., 2013). 
Harmony and balance in any society cannot be obtained unless housing is 
sustainable (Edwards and Turrent, 2013). For the past three to four decades, the 
Kingdom of Saudi Arabia has witnessed an explosion of economic development, 
which has been brought about by the discovery and commercial exploitation of oil in 
the 1930s. The traditional societies of the Kingdom transformed into lifestyles similar 
to those in many developed societies due to the rising market demand in the 1970s 
(Mubarak, 1999, Sidawi, 2008). Gamboa (2008) stated that Saudi Arabia’s cities are 
the fastest growing cities in the Middle East. This is documented by the tremendous 
increase of population in Saudi Arabia’s main urban centres. Within a period of 42 
years (1950-1992), Saudi Arabia’s urbanization level increased markedly from 10% 
to 75% (Library of Congress, 2011). Cities such as Riyadh expanded in such an 
exponential manner, bearing both sweet and bitter fruits for Saudi Arabia (Al-
Hemaidi, 2001, Gamboa, 2008). According to Bonetti (2009) “The largest and fastest 
growing building markets are today found in the developing world”. This 
transformation resulted in an urban sprawl of all major cities in Saudi Arabia. This 
urban sprawl contributes to about 40% of the annual energy consumption and up to 
30% of all energy-related greenhouse gas (GHG) emissions in the country (Bonetti, 
2009). Saudi Arabia’s urbanization level, according to the Central Department of 
Statistics & Information (2010), is at 82.3% of total population and rate of 
urbanization is 2.38% annual rate of change. The population estimate in 2013 for 
Saudi Arabia is 29.20 Million which includes 32.1% non-nationals (Ministry of 
Economy and Planning, 2013). The 2012 census of the five largest urban areas in 
Saudi Arabia according to administrative regions are Riyadh 7.310 million; Makkah 
7.472 million; Eastern Region 4.414 million; Medina 1.911 million (Ministry of 
Economy and Planning, 2013). With these overwhelming numbers in population and 
the assured probability of it increasing, there will evidently be a problem in providing 
housing in Saudi Arabia in general, and in particular sustainable housing. 
This paper attempts to bridge the gap between sustainable housing and the use of 
smart technologies by discussing the barriers to and enablers of housing 
construction in Saudi Arabia. It commences by identifying the housing crisis in the 
Gulf region and specifically in the Kingdom of Saudi Arabia. Then the paper will 
attempt to bridge the gap between sustainable housing and the use of smart 
technologies. Following this the paper will continue with a description of the research 
method research employed, the Delphi method, which in this case involved a survey 
distributed to twenty-five participants from three key stakeholder groups within the 
housing sector of Saudi Arabia. After reporting on the findings of this survey, the 
paper shall go on to discuss the barriers to and enablers of sustainable housing 
construction in Saudi Arabia. 
2. Housing and Sustainability in Saudi Arabia 
2.1 Housing Crisis in Saudi Arabia 
Due to rapid expansion of the population in urban areas and increasingly higher 
inflation rates of the economy, the Kingdom of Saudi Arabia is going through a 
vigorous transition, with particular emphasis on residential housing (Taleb and 
Sharples, 2011). Ferris-Lay (2011) adds that “Saudi Arabia has the largest shortfall in 
the Gulf of 400,000 homes followed by 40,000 homes in Bahrain, 20,000 in the UAE 
and 15,000 in Oman, according to property consultant”. The problem is not in the 
area of urban growth itself, rather it lies in the rapid rate of the growth, which is in 
turn surpassing the ability of institutions, administrations and financial organisations 
to properly manage the growth. (Mandeli, 2008).  
El-Batran (2008) lists the following as the reasons for this rapid rate of  urbanization: 
international labour migration, substantial rural-urban migration, high fertility rates, 
and the concentration of economic activity in urban areas. El-Batan goes on to 
propose this rapid rate of urbanisation also has also led to the development of 
unplanned settlements all over Saudi Arabia. Lack of infrastructure, schools, 
hospitals and safe areas are characteristics of unplanned settlements worldwide and 
in the Middle East in particular. Alsharif (2013) states that there are more than 50 
unplanned settlements in the city of Jeddah  which occupy over 4,800 hectares and 
lists the reason for unplanned settlements in Saudi Arabia as follows:  
- Population growth  
- Migration from rural areas to the cities  
- High urban land prices 
- Weakness of the municipal administration 
- Illegal residents (Alsharif, 2013) 
Figure 1 illustrates the unplanned settlements in the city of Jeddah, which is located 
on the west coast of Saudi Arabia and is considered the financial capital of the 
country. 
Figure	1	Unplanned	Settlements	in	Jeddah	(Alsharif,	2013) 
This tremendous growth has caused immense strain on various sectors of the Saudi 
Arabian economy (Mubarak, 1999). According to Mubarak, the first sector to 
experience this strain was the housing sector. The astounding increase in demand 
for new and advanced housing units has prompted the use of contemporary 
architectural construction methods and design styles. Mubarak suggests further that 
the prominent modern styles include the western-styled Villa and multiple story 
apartments. However, the problem of housing shortage persists, especially among 
residents earning low and mid-incomes (Gamboa, 2008).  
Due to the teachings of Islam and the cultural influence it has on the Saudi Society, 
the majority of the public of Saudi Arabia requires special attention to designs that 
coincide with the dictates of the religion. According to Al Surf et al. (2013) “even 
when one managed to secure housing, it was neither sustainable, nor efficient in the 
provision of cultural needs of the occupants”. This can be reinforced by the statement 
of Blumendorf (2013) when he states that such development pay no respect  to the 
environment, let alone the inhabitants. And according to Hamed (2003), designing 
sustainably is no longer a luxury addition to a building; it is now vital to the survival of 
the present generation and those yet to come.  
Karam (2010) tells us how the housing problem of Saudi Arabia is based on the 
evolution of the country’s demography. Recent census reports show that the 
country’s population increased largely due to the sharp increase of the foreign work 
force. With an annual increase of 150,000 units, the country has a current deficit of 
two million housing units. Experts of the housing industry such as REFCO (Saudi-
based mortgage lender “Real Estate Financing Co.”) and Clayton Holdings (U.S. 
consultancy), have estimated that Saudi homeowners are only 30% of the population 
– a decrease of more than half of the percentage of the Saudi population, which were 
homeowners only 20 years ago. For the world’s largest oil exporter, these are striking 
numbers and signify an alarmingly uneven distribution of wealth and benefits. 
(Karam, 2010).  
The strong demographics of the growing national population of Saudi Arabia indicate 
a strong and sustainable demand for infrastructure. With 66% of the population under 
the age of 25, it is clear the demand for a solid social and economic infrastructure is 
going to continue.(Business Monitor International, 2011). With the problem of 
unbalanced economic growth also comes the trend of owning versus renting and to 
make matters even worse, Colvin (2006) state the regulative instruments needed  to 
secure the minimum standard levels of health, safety and security of tenants in 
rented accommodation are weak.  
2.2 Sustainability and Housing Construction of Saudi Arabia 
There are more than 300 definitions of sustainability worldwide, but the World 
Commission on Environment and Development has defined sustainability as that 
which “meets the needs of the present without compromising the ability of future 
generations to meet their own needs” (World Commission on Environment and 
Development, 1987). According to Phillis (2001), sustainability is a concept of which 
the scientific definition and exact measurements are lacking wide acceptance, 
rendering it inherently vague. Miller and Buys (2013) stated that the focus of 
sustainable housing research is on implementation or evaluation of energy efficiency 
inputs and outcomes. Further focus on sustainable housing include climatic and 
cultural context (Miller and Buys, 2013, Birkeland, 2008). A decent home according 
to Edwards and Turrent (2013) is crucial for personal wellbeing, social cohesion and 
self-dependence.  
Colvin (2006) directs us to recall the logical general benefit and usage of housing, 
that of providing general lodging and shelter in addition to, a safe-haven for rest and 
family life and simple enjoyment of the most basic necessities of eating, sleeping and 
refreshing oneself. He adds that without proper housing, it is difficult, if not 
impossible, to accomplish more luxurious amenities to life such as studying, working 
or the maintenance of good health. (Colvin, 2006). Moreover, “There is little genuine 
social progress without good quality housing. Housing is at the root of cultural and 
economic vitality because it is the agent that cements communities”. (Edwards and 
Turrent, 2013). 
2.3 Sustainability and Public Awareness in Saudi Arabia 
In relation to the publics’ awareness of ‘Sustainability’, Susilawati and Al Surf (2011) 
have conducted a preliminary study on the public awareness of sustainability in 
general and sustainable housing in Saudi Arabia in particular. They conducted a 
web-based survey where the targeted participants were from the Saudi Council of 
Engineers. The SCE is a society that groups all fields of engineers, which include 
Architecture, Civil engineering, urban designers, and other fields of engineering. The 
working definition stated above by the World Commission on Environment and 
Development was used in the survey and it was explained to the participants to get 
all participants on the same understanding of what ‘Sustainability’ means. The web-
based survey was designed in Arabic language to reach wider Saudi participants. 
The total number of participants was 693. The majority of participants of this survey 
are male, consisting of 620 male and 73 female. The results from the survey 
indicated that “over 52.2% of the participants are not aware on this issue and have 
not heard the term ‘Sustainable Housing’ before participating the web-based survey.  
However, only 3% of participants said that sustainable will not save money. More 
than 70% of participants agreed that sustainable housing will save energy bills 
(electricity and water). Only 21% of the participants think that there are sustainable 
houses in Saudi Arabia. The rest of the participants either do not know of, or do not 
think there are any sustainable houses in Saudi Arabia. However, over 71% would 
be prepared to retrofit their house so as to make it sustainable when possible” 
(Susilawati and Al Surf, 2011). 
The sheer novelty of this concept to the public has perhaps been the greatest 
deterrence, magnified by the perception of its expensive nature. However, among 
housing industry professionals in Saudi Arabia, awareness of this innovative concept, 
integrating as it does sustainable housing and economic development is on the rise. 
This has been proven by Susilawati and Al Surf (2011) in the survey  they conducted 
on the general public of Saudi Arabia and this shows that 79% of the participants 
either don’t think, or don’t know that there are any sustainable houses in Saudi 
Arabia. Eden (Eden, 2000) argues that a critical element of sustainable housing 
construction  is the interaction between local governments, planners and the 
involvement of the public in both the planning and implementation stages. He goes 
on to remind us the implementation of sustainable housing requires strong support 
from the public, government and the housing industry. However, the public does not 
understand the terminology and the signification of sustainable housing. For as 
Salama (2007) has stated, "Sustainability or sustainable design is simply a 
rephrasing of some of the forgotten values of traditional architecture and 
urbanism". The public needs to be aware of such terms for them to be able to 
participate in the development of their country.  
2.4 Sustainability and Public Participation 
Public participation in sustainable development projects is an integral part of the 
development, if not the most vital. Davy (2006) elaborates on public participation in 
developments by stating “Public participation is an essential part of human growth, 
that is the development of self- confidence, pride, initiative, responsibility, 
cooperation. Without such development within the people themselves all efforts to 
alleviate their poverty will be immensely more difficult, if not impossible. This 
process, whereby people learn to take charge of their own lives and solve their own 
problems, is the essence of development”. But as the development projects differ in 
context, the right type of public participation needs to be used, because “effective, 
efficient and equitable stakeholder engagement depends largely on selecting the 
right combination of approaches and techniques for a particular process. There is, 
however, no single recipe for making this selection – particularly when operating in 
the context of a multi-cultural, developing country” (Davy, 2006). Theron and Meyer 
(2000) have also discussed the importance of public participation and said that it is 
an active process where the recipients have an influence on the direction and 
implementation of a development  which in turn should  enrich their well-being in 
terms of income, personal growth, self-reliance or other cherished values. 
Additionally, Edwards and Turrent (2013) state “no matter how beautiful or low in 
energy usage the design may be, the creation of sustainable housing requires team 
effort and the ethos of partnership”. Any development that is involving people, 
according to Korten (1990), is called a people-centred development. Public 
participation in people-centred development projects, in Korten’s view, is vital and 
undeniable because every person has the right to participate in resolutions that not 
only structure their lives, but also hold the prospect of being able to enhance the 
livelihood of family, community and society.  
Economic growth, social equity, and ecological integrity can only be understood and 
appreciated if public participation is achieved. (Davy, 2006). Aswad (2013 states the 
importance of including public participation in planning and proposes that such 
involvement will only serve to improve the legitimacy of the planners and developer’s 
decision-making processes. But in spite of this, in the eyes of the planners and 
developers, public involvement is nothing but an obligation to fulfil legislative 
requirement. A report done by UN-Habitat states that in order to achieve social 
sustainability, public participation is vital and it includes involving citizens in the 
decision-making process and building bonds and trust between development key 
stakeholders and the public. This process of engaging the public in the decision-
making process will fulfil the public’s right to be involved and build a community that 
is right for them (Golubchikov and Badyina, 2012). 
2.5 The Relationship Between Sustainability, Lack of Regulations, and 
Stakeholder involvement in Saudi Arabia 
The rampant housing crisis in Saudi Arabia is augmented by the lack of regulations 
from the government sector concerning sustainable development. Karam (2010) tells 
us that “there are no regulations, or compulsory building codes” in Saudi Arabia 
which incorporate principles of sustainable architecture. In fact, he goes on to point 
out that it is imperative and perhaps the most economical solution for promoting 
widespread awareness of sustainable practices, that coherent codes and standards 
be implemented and enforced (Karam, 2010).  
With the increasing demand for housing in Saudi Arabia and the need for it to be 
sustainable, both barriers and enablers have risen concerning the application of this 
concept to the housing construction industry in Saudi Arabia. One of the main 
barriers, as discussed in this introduction, is the lack of regulation from the 
government sector. The barriers to applying sustainable construction methods to 
housing in Saudi Arabia need to be clearly outlined and all possible enablers must be 
discussed in order for this concept to be fully implemented and its potential to be 
harvested for future generations.  
The issue of sustainable housing construction cannot in any way prosper without the 
involvement and determination of various stakeholders. This research has carefully 
chosen three different categories of stakeholders to validate the study. Mathur et al. 
(2008) stated that new types of authority and decision-making procedures that 
involve a wide range of stakeholders are the requirements to achieve sustainability. 
One might ask “what is the definition of stakeholders in the context of projects?” 
Mathur et al. (2008) states  there are essentially two types of stakeholders in any 
context; internal and external stakeholders. Internal stakeholders are those who 
execute the project while the external stakeholders are those who are affected by the 
execution of that project. The involvement and engagement with stakeholders is 
crucial for the success of any construction project. In any project context, varying 
stakeholders hold needs and expectations. The diversity of stakeholders in any 
project will insure that the context of the project is judged differently to achieve the 
widest range of judgements from project stakeholders. This diversification in 
stakeholders will ascertain that the mono direction of any project is eliminated and 
that a verity of opinions and judgements are included in the project context (Mathur 
et al., 2008).  
3. Smart Technologies and Sustainable Housing in Saudi 
Arabia 
As mentioned in the previous section, the large housing shortfall in Saudi Arabia will 
need to be solved for low and mid-income households. This paper discusses 
alternative housing solutions that not just lowers cost, but also meets cultural needs,  
as well as adapting to the local environment conditions. Thus, the previous research 
suggested that sustainability and smart technologies are amalgamated in housing 
design, which must include economic, social and environmental goals. 
Sustainability and smart technologies in housing design can coexist with each other; 
in fact it is rudimentary that the two should coexist. ALwaer and Clements-Croome 
(2010) argue that the mere attainment of high environmental standards is not at all 
what is meant by sustainable or green design. The notion of ‘Intelligent’, ‘Green’, and 
‘Sustainable’ is about altering design intelligence and how to place it in the design of 
a building. The utilisation of smart technology in the design of a house should be an 
integral part of any newly designed house. Such smart technologies might include 
the use of water treatment systems, solar panels for generating electricity, water 
management systems for flush tanks, just to list a few (ALwaer and Clements-
Croome, 2010). But what is most important is that the house reaches the desired 
level of sustainability while meeting the desired comfort level of the inhabitants. 
Blumendorf (2013) states that more sustainable ways of living can be facilitated by 
utilising smart home technologies, and even existing buildings can be altered to 
accommodate such technologies. A range of ways from energy efficient appliances, 
computers, and cars to new computer-based optimized production processes and 
new building materials can simply achieve or increase sustainability.  
3.1 The Saudi Government’s Role and the Application of Smart Technologies  
	
An important step in the application of smart sustainable systems into housing 
construction in Saudi Arabia is to insure the three P’s are fulfilled. The three P’s are 
People, Product, and Process. “A sustainable intelligent building can be understood 
to be a complex system of inter-related three basic issues People (owners; 
occupants, users, etc.); Products (materials; fabric; structure; facilities; equipment; 
automation and controls; services); and Processes (maintenance; performance 
evaluation; facilities management) and the inter-relationships between these issues” 
(ALwaer and Clements-Croome, 2010). Part of the role that the government should 
exercise in Saudi Arabia’s housing industry is to introduce new smart technologies so 
that designing firms can incorporate what is available in the market with the new 
housing designs that will be built sustainably. The private sector is also an important 
piece in the puzzle, because the government can produce a set of rules and 
regulations, but without the support of the private sector in providing smart 
technologies to the housing construction industry, the purpose of those rules and 
regulations will be in vain.  
The intelligent systems and their incorporation into a building do not necessarily 
make a building sustainable. The core values of what the occupants will exercise are 
what make such system’s incorporation into a building sustainable (ALwaer and 
Clements-Croome, 2010). Future generations of the Gulf Cooperation Council GCC 
countries will face great challenges when the time comes to be equipped with the 
advanced skills necessary to service the developing knowledge-based and high-tech 
service economies (Ramady, 2012). One of the challenges facing the GCC 
governments is how to cope with the global modernization and how to amalgamate 
new ideas with the old, without losing the heritage and cultural values (Ramady, 
2012). Major change in the behaviour of the inhabitants towards living sustainably 
and the use of smart technologies to help achieve sustainability is the answer to 
these questions. And with the current uprising in the Arab region that began in 2011: 
“the turmoil sweeping the Arab world has brought to the fore important issues of how 
the private and public sectors should interact and operate on a more accountable 
and transparent basis” (Ramady, 2012). 
4. Research Method Background 
Although the previous study suggested that sustainable housing is an alternative 
solution for solving shortage of housing in Saudi Arabia, sustainable housing 
construction is a relatively new challenge facing the building industry. In addition, the 
results from the web survey that Susilawati and Al Surf (2011) have conducted show 
that there is minimal benefit from asking the general population about such issues 
because the results show  the majority,  52.2% are unaware of what it  means. The 
number of professionals knowledgeable of such matters in Saudi Arabia is very 
small; this study has used experienced building professionals as panellists by using 
the Delphi method  
This research shall investigate and interpret the theoretical and practical knowledge 
of the panellists with regards to the challenges facing sustainable housing in Saudi 
Arabia, setting the stage for future studies of higher intensity. Above and beyond 
that, this research aims to construct meaning through an interpretation and 
understanding of the participants’ experiences and knowledge. The participants’ 
views are critical to forming the findings of this research and stipulate a specific and 
locally constructed reality. The paper will attempt to bridge the gap between 
sustainable housing and the use of smart technologies in improving the sustainability 
of housing construction in Saudi Arabia. 
For reasons of clarification, this paper and the results outlined are the outcome of a 
preliminary pilot semi-structured interview that was done prior to the Delphi method 
discussed in this paper. The data collection began with a semi-structured interview, 
where nine stakeholders were interviewed and asked a series of ten questions. The 
purpose of the semi-structured interview was to develop the questions for the Delphi 
round. The results of the interview and more details of the development of the Delphi 
questions are discussed in (Al Surf et al., 2012), and  (Al Surf et al., 2013). The 
answers to those ten questions lead to the formulation of the survey questions, which 
was the basis of the first Delphi round. In the semi-structured interview, question 
number three was as follows:  
“What are the critical success factors and/or barriers for applying 
sustainability to housing in Saudi Arabia and how can barriers be 
managed?” 
The question was an open-ended, where the participants had a chance to comment 
and state both the critical success factors and the barriers. The responses from the 
nine participants were analysed and the barriers in applying sustainable methods to 
housing construction in Saudi Arabia were outlined and can be referred to in Al Surf 
et al. (2013). The main reason for conducting the semi-structured interview was to 
formulate the questions for the first Delphi round because as Franklin and Hart 
(2007) state “One limitation of the policy Delphi is the difficulty in developing an 
accurate initial questionnaire to start the process”. So in order to develop the Delphi 
round questions, the semi-structured interview method was a necessity.  
4.1 The Delphi Method 
The Delphi method can be defined as “a research approach used to gain consensus 
through a series of rounds of questionnaire surveys, usually two or three, where 
information and results are fed back to panel members between each round.” 
(Hanafin, 2004). This methodology was first used by the RAND (Research and 
Development) Corporation for the American military in 1944 for technology 
forecasting studies (Hanafin, 2004). Linstone and Turoff (2011) also defined the 
Delphi as “A technique to apply expert input in a systematic manner using a series of 
questionnaires with controlled opinion feedback”. The Delphi method can be 
classified by four characteristics, which are anonymity, iteration, controlled feedback, 
and the statistical aggregation of group response (Rowea and Wrightb, 1999). Figure 
2 illustrates the process of a typical Delphi method as illustrated by McCoy et al. 
(2009). 
 
The Delphi method was selected to:  firstly document and assess the judgments of 
experts on a particular topic. Secondly, to explore, examine and apprehend 
knowledge held by professionals on that particular topic. Finally, to come out with 
new ideas that can surface from the approached professionals and experts. 
Additionally, Delphi is desirable in that it does not require the experts to meet 
physically, which could be impractical for an internationally diverse panel of experts. 
Furthermore, the Delphi study is flexible in its design, and amenable to follow-up 
interviews. This permits the collection of richer data leading to a deeper 
understanding of the fundamental research questions (Franklin and Hart, 2007). The 
objective of the Delphi method is to “reduce the negative effects of group interactions 
and to obtain the most reliable consensus of opinion of a group of experts” (Rowea 
and Wrightb, 1999).  
For the Delphi round, twenty-five participants of three key stakeholders groups either 
from or related to the Saudi housing sector were selected as panel members. They 
were carefully selected based on their expertise and experiences. Several factors 
were considered for the selection of the panel members, whereas they should be:  
 Established practitioners/stakeholders who are considered knowledgeable by 
the housing construction sector and have extensive working experience in 
housing construction projects for Low and Middle-income households in 
Saudi Arabia. 
 Experts who have been directly involved in housing projects (either currently 
or recently) with a sustainability focus. 
 Experts who are in decision-making roles in an organization or company 
associated with sustainable housing projects. 
 They should be knowledgeable of the local possibilities and restrictions as 
concerns implementation of sustainability to housing. 
 They should be unbiased in respect to sustainable housing policy options and 
criteria, enabling viable solutions when faced with barriers.  
The answers of the first Delphi round have been analysed and the period allotted for 
compiling the answers from participants extended to three months. The participants 
were specifically invited via email to participate. The research was introduced to each 
of them in the initial contact email where the working definition of the World 
Figure	2	the	process	of	a	typical	Delphi	method 
Commission on Environment and Development (WCED) of sustainability was 
introduced to the participants to get them on the same level of understanding of what 
‘Sustainability’ meant. They were later approached in personal meetings, during 
which their participation was explicitly requested, and they then had the chance to 
become educated about the method of the questioning in the upcoming Delphi 
round. 
Gordon States “Because of the small number of respondents, the Delphi method 
does not (and was not intended to) produce statistically significant results; in other 
words, the results provided by any panel do not predict the response of a larger 
population or even a different Delphi panel. They represent the synthesis of opinion 
of the particular group, no more, no less.”(Gordon, 1994) For this reason, this 
research paper, which was conducted with the twenty-five panellists, must be 
considered as an indicative study of selected experts that do not represent in any 
way the total population of Saudi Arabia. Their opinions and answers to the survey 
may be used to formulate a set of rules and regulations that can then be introduced 
to the public for their input as to whether or not those set of rules and regulations can 
or should be applied.  
4.2 Delphi Round Analysis 
The analysis of the Delphi round utilises the Mean, Median, Mode, Standard 
Deviation, and Variance. “The mean is simply the arithmetic average of a distribution 
of scores the median is the score in the distribution that marks the 50th percentile. 
That is, 50% of the scores in the distribution fall above the median and 50% fall 
below it. The mode simply indicates which score in the distribution occurs most often, 
or has the highest frequency. The Standard Deviation is the average deviation 
between the individual scores in the distribution and the mean for the distribution. 
The Variance is the sum of the squared deviations divided by the number of cases in 
the population, or by the number of cases minus one in the sample.” (Urdan, 2012) 
The focus of this paper is centred on the barriers and enablers to the application of 
sustainability housing construction in Saudi Arabia. As a requirement for this round to 
be classified as a Delphi round, the participants will remain anonymous, with only a 
description of their roles as stakeholders and their years of experience being 
revealed for the sake of authenticating and validating this study. The following table 1 
exhibits the participants and their roles as stakeholders, and documents the calibre 
of their experience ranking from highest number of years of work experience to 
lowest. There were a total of three academics, eight government officers and 
fourteen from the private sector. The experts that were selected for this Delphi round 
were all knowledgeable on sustainability issues, but differed as to whether or not 
they had actually participated in or worked on a sustainable project. 	
Table	1	Participant	Profiles	
From Table 1 the rate of experience ranged from the minimum of 3 years to 35 years 
as the maximum, tallying the average to 13 years. There were several members of 
the panel (seven to be exact), who have not been directly involved in sustainable 
projects. However, they were invited based upon their current roles and 
responsibilities that are related to or having influence on sustainable projects in 
addition to their cumulative general knowledge on the subject of sustainability and 
their interest in helping to implement it into the housing industry of Saudi Arabia. 
5. Barriers in applying sustainability 
The panel members were queried about their ‘degree of agreement’ with regards to 
barriers in applying sustainability to housing construction in Saudi Arabia. Those 
barriers were identified from the semi-structured interview, which had transpired 
prior, which are: 
Barrier 1. Lack of public awareness on the benefits of sustainable housing 
Barrier 2. Lack of key stakeholders’ interest in applying sustainable housing 
Barrier 3. Shortage of sustainable construction materials 
Barrier 4. High initial cost of sustainable housing 
Barrier 5. Long period of return of investment (Payback period) 
Barrier 6. Low levels of investment in sustainable housing 
Barrier 7. Lack of alternative designs of housing 
Barrier 8. Lack of awareness from designing firms of how to design viable 
sustainable housing 
Barrier 9. Lack of Government Support (Guidelines, Building Codes) 
Barrier 10. Lack of Financial incentives (Subsidies, Insurance discounts, bank 
loans, etc.) 
 
The range of answers that the participants had to choose from is illustrated in table 2. 
The reason for choosing six choices for the participants to select from is because 
such diversity is needed in this type of research and the researcher has chosen to 
limit input from the participants to either agreeing or not agreeing upon a certain 
question. The level of agreement can differ from strongly disagree to strongly agree, 
but the end result is that the participant either agrees or does not agree. The reason 
for this influence upon the participants is due to the cultural background of the 
participants, where an undefined choice can cause the results to be unworthy; hence 
the choices were either levels of agreement or disagreement only. Stening and 
Everett (1984) state that “Individuals have different tendencies to use certain types of 
responses: extreme, neutral, agree, or disagree”. The reason for selecting this type 
of scale is also reinforced by when Wong et al. (2011) state that participants “may be 
more reluctant to express their opinions strongly and that this may be reinforced if 
the odd number response format with a mid-point option of “no opinion” or “neither 
agree nor disagree” is provided. This may undermine the quality of survey data 
because less variances or even inaccurate information will be collected.” 
Table	2	Rating	of	Answers	
Table 3 demonstrates the responses from the panel members of the Delphi round to 
the questions concerning the barriers of applying sustainability to housing 
construction in Saudi Arabia. The table represents the total ratings from all the 
participating stakeholders. The table has been organized according to the mean, 
mode and median, that was used to provide the rating of each indicator while the 
standard deviation was used to examine the uniformity/convergence of each 
indicator. For this first round, the indicators were categorised based upon the mean 
cut-off score. The indicator was rated high if the mean score was equal to or higher 
than 5. The indicator was rated medium if the mean was equal to 4 and less than 5, 
while the indicator was rated low if the mean was below 4.   
In table 3, barrier 6 was rated high because the mean score was higher than 5. 
Barriers 2, 6, 10, 8, 9, 4, and 7 were rated medium because the mean was equal to 4 
and less than 5. Barriers 3 and 7 were rated low because the mean was less than 4.  
Table	3	Participant's	responses	to	Barriers	of	applying	sustainability	to	housing	construction	in	
Saudi	Arabia 
Figures 3 and 4 illustrate histogram charts for the highest agreed upon barrier, which 
is the lack of public awareness on the benefits of sustainable housing, and the lowest 
rated barrier, which is the long period of return of investment (payback period). 
Figure	3	Lack	of	public	awareness	histogram	
Figure	4	Long	of	return	of	investment	(Payback	period)	histogram	
6. Enablers to applying sustainability 
The development of the enablers also took place after the semi-structured interview 
was conducted and analysed. The panel members were also asked on their 
agreement about enablers for applying sustainability to housing construction in Saudi 
Arabia, which utilises smart technologies. Those enablers were identified from the 
semi-structured interview, and they are: 
Enabler 1. Educating firms on how to design sustainable housing 
Enabler 2. Enlightening the public on the advantages of sustainable housing 
Enabler 3. Implementing new laws that enforce the utilization of sustainable 
methods to housing construction 
Enabler 4. Applying sustainable construction methods that meet the 
environmental comfort needs of residents 
Enabler 5. The provision by Saudi Government agencies of affordable 
sustainable housing units for Low-income families 
Enabler 6. Green energy should be the main energy source of sustainable 
housing in Saudi Arabia, such as solar energy 
Enabler 7. Enforce Rainwater collection and Grey water treatment systems on 
every housing project, new or old. 
Enabler 8. Residents in any Saudi neighbourhood should have all basic needs 
within walking distance - such as a mosque, a shopping centre, and 
access to government offices. 
Enabler 9. The Saudi government should provide financial incentives (subsidies) 
to whoever applies sustainable construction methods to their house.  
 
The range of answers that the participants had to choose from was the same as in 
table 2. Table 4 demonstrates the responses from the panel members of the Delphi 
round 1 to the questions concerning enablers of applying sustainability to housing 
construction in Saudi Arabia. It can be seen in table 4 that enablers 2, 4, 1, 9, and 3 
were rated high because the mean score was equal to or higher than 5. Enablers 5, 
6, 7, and 8 were rated medium because the mean was less than 5 but greater than 4.  
Table	4	Participant's	responses	to	Enablers	of	applying	sustainability	to	housing	construction	in	
Saudi	Arabia	
Figures 5 and 6 illustrate histogram charts for the highest agreed upon enabler, 
which is educating the public on the advantages of sustainable housing, and the 
lowest rated enabler, which is a resident in a Saudi neighbourhood should have all 
his/her basic needs within walking distance such as a mosque, a shopping centre, 
and all government offices. 
Figure	5	Educating	the	public	Histogram 
Figure	6	A	resident	in	a	Saudi	neighborhood	should	have	all	his/her	basic	needs	within	
walking	distance	Histogram	
7. Discussion 
In analysing the barriers overall and as can be seen in table 3, there is one barrier 
that is considered to be of high value, which is barrier 1 (lack of public awareness). 
This can be seen as a major barrier because if the public is unaware as to the 
benefits of sustainable housing, then there will be no resident that will be willing to 
integrate sustainability into their home. This high rated barrier is a reinstatement of 
what Salama (2007) has stated in his paper and this barrier will be the main obstacle 
in the way of developing the country in general and in the development of 
sustainable housing in specific. Additionally, public unawareness of the benefits and 
potential of smart technologies to achieve sustainability is again another hurdle in the 
way of sustainable housing construction. Public participation is a result of public 
awareness and as Davy (2006) stated earlier that some of the benefits of public 
participation in any development include economic growth, social equity, and 
ecological integrity. 
Barriers 2, 6, 10, 8, 9, 4 and 7 were rated to be of medium value respectively. These 
seven barriers have some commonality between them. They are all concentrated 
around stakeholder, and government involvement with a financial barrier to them. 
Collaboration between all stakeholders is essential in the success of any industry to 
flourish and be prosperous. Mathur et al. (2008) stated that new types of authority 
and decision-making procedures that involve a wide range of stakeholders are the 
requirements to achieve sustainability. Stakeholder involvement in urban 
development projects in any country need to “come together to achieve a common 
goal based on agreed priorities, polling resources and maximizing comparative 
advantage” (Mandeli, 2008). In addition Ferroukhi and Ghazal-Aswad (2013) have 
also stated “the lack of political support, the lack of incentives to encourage private 
sector participation, as well as the lack of awareness of appropriate stakeholders of 
the opportunities available”. Their statement comes as reinforcement to the majority 
of the above mentioned barriers which are related to lack of government support as 
well as lack of stakeholder involvement. 
Two barriers, i.e. barrier 3 (Shortage in sustainable construction material) and barrier 
5 (Long period of return of investment (Payback period)), are considered to be of low 
value. Barrier 3 has scored a low rating mainly because participants believe that it is 
not true to some point. According to feedback from the participants, there is 
sustainable construction material available in the Saudi construction market. The 
question is whether it is too expensive, for the average Saudi resident to purchase 
and incorporate into the construction of their house.  
There are sustainable construction materials in the housing construction market 
across Saudi Arabia and throughout the GCC housing construction market, but the 
problem again is the lack of knowledge of such construction materials. There were 
several attempts from the Saudi government to help in achieving sustainability 
through the conservation of natural resources such as water and the reduction and 
rationalization of electricity usage. In 2008 The Custodian of the Two Holy Mosques 
King Abdullah bin Abdul-Aziz “marked the beginning of the Electricity Rationalization 
Campaign by highlighting the Kingdom’s investment in services and infrastructure 
and the need for responsible use of resources” (Al-Maimouni, 2008). In 2010 the 
Saudi Government established the new Saudi Energy Efficiency Center (SEEC) for 
energy conservation goals. According to Nambiar (2012) “In 2010, the government 
established the SEEC after energy efficiency was identified as a national priority, but 
it was only in 2012 that the centre was catapulted into the limelight with plans to 
establish an energy label database in cooperation with other bodies in addition to a 
hands-on training program on energy auditing and the establishment of a 
qualification program for energy efficiency practitioners”. People need to know the 
importance of using these sustainable materials because they serve to preserve 
resources for future generations. Osman and Montasser (2003) accentuate the 
importance of preserving resources for future generations by stating, “When wealth is 
derived from a non-renewable resource, such as oil, its income becomes a Ricardian 
rent. In this case, the macroeconomic theory approach prescribes the need to 
determine what constitutes a sustainable level of government consumption to 
preserve resources for future generations”. These sustainable construction materials 
are utilising smart technologies to preserve non-renewable resources such as water 
as well as the reduction and rationalization usage of electricity.  
In the enablers’ analysis, all participants agreed that it is important to increase public 
awareness about the benefit of sustainable housing and to educate the key 
stakeholders on designing sustainable housing that utilises smart technology. The 
government involvement and support is considered important, which includes, but is 
not limited to, implementing laws that can enforce sustainable housing development, 
providing financial incentives, and providing affordable sustainable housing. 
Implementation of sustainable construction methods as well as smart technologies 
such as appropriate water preservation and waste water treatment systems, are also 
considered important for successfully implementing sustainability into the housing 
development projects. To show how much is needed to establish solar radiation 
farms, Ferroukhi and Ghazal-Aswad (2013) state “GCC countries have a high-
potential in solar radiation (Saudi Arabia having the highest one), which would allow 
them to generate energy at relatively high efficiency. Only 0.2 per cent of GCC land 
area (625,000 km2) of GCC countries (2.5 million km2) is needed to fulfil all the 
electricity needs of GCC citizens”. Saudi Arabia has another renewable energy 
source, which is wind power generation. According to Ferroukhi and Ghazal-Aswad 
(2013) “Saudi Arabia comes first with 1,789 h and UAE comes last with 1,176 h. 
According to the RES, countries with more than 1,400h per year are considered to 
have economically viable wind energy utility”.  
8. Concluding Remarks 
Rapid growth and urbanisation in Saudi Arabia have led to an acute shortage of 
housing. Low and mid-income residents have suffered immensely from the lack of 
affordable housing. The solution requires meeting not just low cost housing but 
cultural needs of the population. Thus, the previous research suggested that 
sustainable and smart technologies should be incorporated into housing design that 
must include economic, social and environmental goals.  
Lack of public awareness as to the benefits of such developments has been 
identified as the most significant barrier to implementing sustainable housing 
construction in Saudi Arabia. Additionally, public unawareness of the benefits and 
potential of smart technologies to achieve sustainability are barriers in the way of 
development. This leads to the lack of key stakeholders’ interest in applying 
sustainable housing and low levels of investment in sustainable housing 
construction. To overcome those barriers and to enable the implementation of 
sustainability in housing development projects, there is a need to educate the public 
on the benefit of sustainable housing and smart technologies. There is also a need to 
encourage key project stakeholders in designing sustainable housing and utilising 
smart technologies. Government support and involvement is also required in the form 
of implementation of laws and regulations that could enforce the adoption of 
sustainable methods, provision of financial incentives, and provision of affordable 
sustainable housing that utilises smart technologies. In addition, it is important to 
adopt sustainable construction methods that utilises smart technologies such as 
appropriate water preservation, wastewater treatment systems and solar energy 
panels.  
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